cDNA cloning of the E1 alpha subunit of the branched-chain alpha-keto acid dehydrogenase and elucidation of a molecular basis for maple syrup urine disease.
We have cloned cDNAs encoding human and rat liver BCKDH E1 alpha subunits and deduced the primary structure of the mature protein. The sequences of the cDNA and protein are highly conserved between the two species. Significant sequence similarity has also been found between human BCKDH and PDH E1 alpha subunits. We have studied the molecular basis of MSUD by determining the enzyme activity and levels of BCKDH protein and mRNA, and by enzymatic amplification and sequencing of BCKDH E1 alpha-specific mRNA, from an MSUD patient and his parents. Different mutant alleles were identified in the two parents. The patient was a compound heterozygote, inheriting an allele encoding an abnormal E1 alpha from the father and an allele containing a defect in regulation from the mother. Our results demonstrate that a case of MSUD was caused by structural and regulatory mutations involving the E1 alpha subunit.